Powder X-ray study T = 295 K Mean (C-C) = 0.092 Å R factor = 0.036 wR factor = 0.036 Data-to-parameter ratio = 3.1
The crystal structure of 1,2:3,4-dibenzanthracene, C 22 H 14 , was solved by simulated annealing from laboratory X-ray powder diffraction data collected at room temperature to 1.8 Å resolution. Subsequent Rietveld refinement yielded an R wp value of 0.036. The molecules crystallize in space group P2 1 with two independent molecules in the asymmetric unit which pack in a stacked arrangement along the b axis.
Comment
The title compound, (I), was used as supplied and its crystal structure was solved by simulated annealing using laboratory X-ray powder diffraction data (Fig. 1) . The compound crystallizes in space group P2 1 with two independent molecules in the asymmetric unit (Fig. 2 ).
The crystal packing adopts a -type structure, with molecules stacked in the direction of the b axis (Desiraju & Gavezzotti, 1989) . The distance between the centres of mass of neighbouring molecules within each stack (R n ) equals the shortest cell axis, 5.062 Å , and the perpendicular distance between the molecular planes within each stack (R ip ) is 3.740 Å , with an offset angle = 43 (Fig. 3) . Final observed (points), calculated (line) and difference [(y obs À y calc )/(y obs )] profiles for the Rietveld refinement of (I).
Experimental 1,2:3,4-Dibenzanthracene (Sigma-Aldrich) was lightly ground in a mortar, loaded into a 0.7 mm borosilicate glass capillary and mounted on the diffractometer. Data were collected from a sample in a rotating 0.7 mm borosilicate glass capillary using a variable count time scheme (Hill & Madsen, 2002 ). The diffraction pattern indexed to a monoclinic cell [F(25) = 210.1, M(25) = 71.8; DICVOL-91 (Boultif & Louer, 1991) ], and space group P2 1 was assigned from volume considerations and a statistical consideration of the systematic absences. The data set was background-subtracted and truncated to 2 = 51.9
Crystal data
for Pawley fitting (Pawley, 1981;  2 Pawley = 3.96), and the structure was solved using the simulated annealing (SA) global optimization procedure of David et al. (1998) , as implemented in the DASH computer program (David et al., 2001) . The SA structure solution involved the optimization of two independent fragments in the asymmetric unit, totalling 12 degrees of freedom. The best SA solution had a favourable 2 SA / 2 Pawley ratio of 4.53 and a chemically reasonable packing arrangement, and exhibited no significant misfit to the data. The solved structure was then refined with the full data set (2 4-69.8 ) using a restrained Rietveld method (Rietveld, 1969) , as implemented in TOPAS (Coelho, 2003) , with the value of R wp falling from 0.146 to 0.036 during the refinement. The y coordinate of atom C1 was fixed and all remaining atomic positions (including H atoms) were refined, subject to a series of restraints on bond lengths, bond angles and planarity. Inclusion of a MarchDollase (Dollase, 1986) The atomic arrangement in (I), showing the two molecules in the asymmetric unit. The dihedral angle between the least-squares planes through each of the molecules is 47.8 (8) . Isotropic displacement spheres are shown at the 50% probability level.
Figure 3
Top: view showing the molecular stacking along the b axis in (I) for both unique molecules. Molecules within each stack form offset face-to-face attractive contacts (Hunter et al., 1990) . Bottom: view down the b axis onto the ac plane. The crystal packing arrangement is stabilized by a series of C-HÁ Á Á contacts between adjacent stacks, with HÁ Á Áring-centroid (Cg) distances in the range 2.9 (5) 1.0 (4) C2A-H24A 1.0 (5) C3-H25 0.9 (5) C3A-H25A 1.0 (4) C4-H26 0.9 (5) C4A-H26A 1.0 (5) C7-H27 0.9 (4) C7A-H27A 1.0 (4) C8-H28 0.9 (6) C8A-H28A 0.9 (5) C13-H29 0.9 (4) C13A-H29A 1.0 (3) C14-H30 0.9 (4) C14A-H30A 1.0 (4) C15-H31 0.9 (3) C15A-H31A 0.9 (4) C16-H32 1.0 (5) C16A-H32A 0.9 (4) C19-H33 0.9 (4) C19A-H33A 1.0 (4) C20-H34 0.9 (5) C20A-H34A 1.0 (4) C21-H35
1.0 (6) C21A-H35A 0.9 (5) C22-H36
121 (5) C1A-C2A-C6A 119 (6) C4-C3-C5 120 (5) C4A-C3A-C5A 120 (6) C1-C4-C3 120 (4) C1A-C4A-C3A 120 (5) C3-C5-C6 120 (6) C3A-C5A-C6A 120 (6) C3-C5-C8 120 (5) C3A-C5A-C8A 120 (6) C6-C5-C8 120 (5) C6A-C5A-C8A 120 (5) C2-C6-C5 120 (5) C2A-C6A-C5A 121 (5) C2-C6-C7 121 (6) C2A-C6A-C7A 120 (6) C5-C6-C7 120 (6) C5A-C6A-C7A 120 (6) C6-C7-C10 121 (5) C6A-C7A-C10A 120 (6) C5-C8-C9 120 (5) C5A-C8A-C9A 120 (6) C8-C9-C10 120 (6) C8A-C9A-C10A 120 (6) C8-C9-C17 120 (6) C8A-C9A-C17A 119 (6) C10-C9-C17 120 (5) C10A-C9A-C17A 120 (5) C7-C10-C9 120 (5) C7A-C10A-C9A 120 (5) C7-C10-C12 120 (5) C7A-C10A-C12A 120 (6) C9-C10-C12 120 (6) C9A-C10A-C12A 120 (6) C12-C11-C16 119 (6) C12A-C11A-C16A 120 (7) C12-C11-C18 119 (5) C12A-C11A-C18A 120 (5) C16-C11-C18 121 (6) C16A-C11A-C18A 120 (6) C10-C12-C11 120 (6) C10A-C12A-C11A 120 (6) C10-C12-C13 121 (6) C10A-C12A-C13A 120 (6) C11-C12-C13 120 (6) C11A-C12A-C13A 120 (5) C12-C13-C14 120 (6) C12A-C13A-C14A 120 (6) C13-C14-C15 120 (5) C13A-C14A-C15A 121 (6) C14-C15-C16 120 (5) C14A-C15A-C16A 120 (6) C11-C16-C15 121 (6) C11A-C16A-C15A 120 (6) C9-C17-C18 120 (6) C9A-C17A-C18A 120 (6)
